Decreased sensitivity to cAMP in the in vitro generation of memory splenic cytotoxic T-lymphocytes from aged mice: role of phosphodiesterase.
The effects of increased intracellular concentration of cyclic AMP (cAMP) on cellular immune function of young and aged mice were examined by using an in vitro anti-influenza cytotoxic T-lymphocyte (CTL) assay. We found that increasing intracellular concentrations of cAMP with either the cAMP analog, N,6O2'-dibutyryl cAMP, or the beta adrenergic agonist, metaproterenol, significantly inhibited the in vitro development of memory CTL activity of young mice. The development of CTL activity of aged mice, however, was less sensitive to the effects of these agents. We found that the S-isomer of cAMPS, a cAMP analog resistant to the effects of PDE, caused equivalent inhibition of CTL activity in the young and aged mice. This suggested that the cause of the decreased cAMP sensitivity in aging was increased PDE activity. In subsequent experiments, we found that the PDE from T-cells of aged mice have higher KM and higher Vmax for cAMP than the PDE from T-cells of young mice. Because beta-agonists probably act as a counter-regulatory hormone at an inflammatory site, the decreased sensitivity to cAMP in aging may be a compensatory response to the age-related decline in immune function.